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Executive Summary 



The NRCCTE has undertaken three scientifically based research studies in an effort to determine 
whether the integration of career and technical education (CTE) courses with academic content 
can increase student achievement. These include the Math-in-CTE study, completed in 2005 
(also known as Building Academic Skills in Context ; Stone, Alfeld, Pearson, Lewis, & Jensen, 
2006); the Authentic Literacy Applications in CTE pilot study, completed in 2009, with a full- 
year study launched in 2010; and the Science-in-CTE pilot study, launched in 2010. Each of 
these three studies was designed as a group-randomized trial in which teachers and their classes 
were randomly assigned to control and experimental groups. Each also employed a mixed- 
methods approach intended to capture qualitative data in order to ensure fidelity of the treatment. 

This report contains a summary of findings from the Math-in-CTE study, with emphasis on the 
five core principles that emerged from the study. Evaluation data collected from Math-in-CTE 
technical assistance sites further illustrate these principles. This report also contains findings 
from the Authentic Literacy in CTE pilot study and evidence from that study supporting the five 
core principles. 

The Math-in-CTE study began as a pilot in the spring semester of 2004; the full-year study 
spanned the 2004-2005 academic year. Volunteer teachers assigned to the experimental groups 
worked with math teacher partners to examine the CTE curricula and develop math-enhanced 
CTE lessons. The experimental CTE teachers implemented the math-enhanced lessons in their 
classrooms, while the control group teachers taught their courses without changing their 
curricula. After one year of learning math-enhanced lessons, students in the experimental 
classrooms perfonned significantly better on two of the three standardized measures of math 
achievement. This result was accomplished without reducing students 4 occupational knowledge 
and skills. 

The improved math achievement of students was attributed to (a) the pedagogic framework that 
ensured the transfer of learning and (b) an extended process of professional development that 
provided an environment that encouraged the emergence of communities of practice. The study 
revealed five core principles essential to successful integration: 

1 . Develop and sustain a community of practice among the teachers. 

2. Begin with the CTE curriculum and not the academic curriculum. 

3. Understand that academics are essential workplace knowledge and skills. 

4. Maximize the academics in the CTE curriculum. 

5. Recognize that CTE teachers are teachers of academics-in-CTE, and not academic 
teachers. 

The creation of the NRCCTE‘s Math-in-CTE technical assistance project provided a means 
through which to broadly implement this tested approach. Math-in-CTE technical assistance 
strives to maintain consistency and accuracy in the implementation of the tested model in new 
and different settings; measures are taken to ensure that implementations will result in students 4 
improved math abilities. Evaluation data collected from the technical assistance sites support the 
core principles revealed in the study. 
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The purpose of the Authentic Literacy in CTE pilot study was to determine the impact of 
disciplinary literacy strategies on the reading comprehension, vocabulary development, and 
motivation to read for students enrolled in CTE courses. Using an experimental design, the 
researchers randomly assigned teachers to one of three groups: a control condition and two 
models of content-area reading interventions. Researchers compared the effects of literacy 
strategy instruction on the aforementioned measures of student achievement. During the half- 
year pilot study, researchers refined and tested existing reading models and instructional 
strategies to improve reading comprehension of all CTE students, even those who struggle with 
reading for content knowledge and solving problems. Researchers conducted student focus group 
sessions and teacher interviews in addition to the experimental pilot study. 

Reading strategy instruction produced a statistically significant impact on reading 
comprehension and vocabulary learning but did not impact students 4 motivation to read. 

Analysis of teacher interviews yielded six main themes related to creating opportunities for 
successful strategy use in CTE courses: developing teacher confidence, building communities of 
practice related to literacy, utilizing authentic text in CTE courses, providing professional 
development in literacy strategies, making strategy adjustments to meet the needs of CTE fields, 
achieving framework adoption, and experiencing student receptiveness. Through student focus 
groups, researchers found four main themes that defined the findings: students desired a utility 
value in their strategy use; students understood the importance of reading to their career; students 
engaged in reading if they could apply the infonnation; and students desired a social aspect to 
reading to foster motivation. 

Findings from the Authentic Literacy pilot project supported the core principles from the Math- 
in-CTE project. In schools in which a critical mass of teachers within the same group were 
participating in the pilot study, communities of practice grew organically. Other teachers 
indicated that they sought interactions with their peers regarding literacy and wanted feedback on 
their ideas for implementing the literacy frameworks; these teachers sought communities of 
practice. From the outset, all professional development began with the CTE curriculum. All 
teachers involved in the pilot study realized and affirmed that reading and writing skills and 
knowledge are essential to developing competent leaders in all CTE fields. Through the 
professional development, teachers detennined where they could maximize the authentic literacy 
applications in their CTE curriculum. Finally, during the professional development, facilitators 
disabused teachers of the notion that they were expected to be English teachers. Realizing this, 
CTE teachers implemented the literacy frameworks into their curriculum in an authentic, 
purposeful, and explicit manner. 

A full-year test of the Authentic Literacy in CTE model will conclude in the summer of 2010. 

The Science-in-CTE pilot study will conclude in the summer of 2010; a full-year test of the 
model is proposed for 2010-2011. 




Capitalizing on Context: Curriculum Integration in Career and Technical Education 



The integration of career and technical education (CTE) with academics is a topic not only of 
considerable interest but also of considerable investment in tenns of money and human 
resources. A simple internet search yields hundreds of links to information about curriculum 
integration theories, models, and programs. Nationwide, whole conferences are sustained by the 
belief that integration works. Educators and students alike have declared the value of integrated 
courses. Yet for all the acclaim and support curriculum integration has received, the scientific 
evidence of its effectiveness has been scant and systematic implementation elusive. 

Furthennore, although legal definitions are embedded in legislation (particularly in Perkins IV), 
a proliferation of terms and concepts is used to describe curriculum integration in the literature — 
sometimes used interchangeably and sometimes not. Exacerbating the situation is an obvious 
disjuncture between the aims of education in the CTE and academic worlds — both in meaning 
and theoretical underpinnings. The outcome is a lack of understanding among researchers, 
policymakers, administrators, and educators as to what curriculum integration is or ought to be. 

This report is a work in progress that contains a synthesis of the research findings from 
scientifically based curriculum integration studies conducted by the National Research Center for 
Career and Technical Education (NRCCTE). We first present a summary of the Math-in-CTE 
study (also known as Building Academic Skills in Context ; Stone, Alfeld, Pearson, Lewis, & 
Jensen, 2006) and of ongoing Math-in-CTE technical assistance activities that followed the 
study. We follow with preliminary findings from the Authentic Literacy Applications in CTE 
study, which is moving from the pilot stage to a full-year study this year (2009-2010). Finally, 
we introduce the Science-in-CTE study, which is beginning as a semester-length pilot in the 
spring of 2010. These research presentations are focused on the five core principles that emerged 
from the original Math-in-CTE study. In this way, we believe our research contributes to a 
clarification of what curriculum integration is and what makes it work. 

The Math-in-CTE technical assistance facilitation teams who have been implementing the 
curriculum integration model across the country, along with the state leaders with whom they 
work, often describe the model as a -u-ew paradigm” — a new way to think about preparing our 
teachers, as well as a new way of teaching. Some have rather humorously described it as an 
effort equivalent to — turing around a battleship.” The images and expressions people have used 
to describe this change in approach vary widely; however, they reveal a common thread. This 
endeavor to integrate CTE and academics, though desired, challenges the status quo and stands 
in contrast with systems and traditions that have long been in place. This revelation is not new; 
rather, it strongly resonates with themes uncovered in earlier work by Grubb, Davis, Lum, Plihal, 
and Morgaine (1991). We draw on their work and that of others in order to provide context and 
background for the NRCCTE‘s curriculum integration studies and a sense of why it is important 
to keep history in mind as we move forward with these efforts. 

The integration of academics into the CTE curriculum is a major policy objective of the most 
recent iteration of the Carl D. Perkins Vocational and Technical Education Act (referred to as 
Perkins IV) and those that preceded it in 1985, 1990, and 1998 (Hoachlander, 1999). The Perkins 
IV legislation explicitly li nk s the concept of professional development to improved teaching 
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practices, as measured by student outcomes. It requires — thentegration of coherent and rigorous 
academic content standards and career and technical education curricula, including through 
opportunities for the appropriate academic and career and technical education teachers to jointly 
develop and implement curricula and pedagogical standards,” and professional development that 
—is high quality, sustained, intensive and increases academic knowledge” (Carl D. Perkins Career 
and Technical Education Act of 2006, S. 250, Sec. 122 (c)(A), p. 36). 

A Brief Historical Background 

This current mandate stands in stark contrast to the Smith-Hughes Act of 1917, which gave 
legislative birth to vocational education in the United States. Although the movement toward 
vocationalism in American education was clearly underway prior to the passage of the Smith- 
Hughes Act, this landmark legislation fonnalized and funded vocational education as a separate 
track of education for the working class in the United States (Lazerson & Grubb, 2004; Wirth, 
1980). As Kliebard (2004) summarized: 

By 1917, the main direction of vocational education was sealed — job skill training in the 
public school supported generously by federal government.... With money, powerful 
lobbying groups, energetic leadership in high places, and a sympathetic public, vocational 
education was well on its way to becoming the most successful curricular movement of 
the twentieth century, (p. 123) 

At that time, Charles A. Prosser (who authored the Act) and David Snedden were champions of 
-real vocational education.” They advocated for a separate system of schools in which training 
programs prepared graduates for specific occupations. Wirth (1980) noted this important 
distinction made by Snedden: — ¥cational education was designed to make an efficient producer 
and liberal education was intended to train the efficient consumer” (p. 158). 

In contrast to Prosser and Snedden, John Dewey (1944) argued for designing curricula so that 
students could be educated through the occupations rather than for the occupations. Rather than 
conceptualizing narrow, specific job skills as the goal of occupational courses, Dewey believed 
that occupational contexts could provide a rich venue through which students could effectively 
leam important fundamental concepts in traditional subject matter. Kliebard (2004) suggested 
that Dewey‘s position, although not effective at stemming the -tide of direct trade training” (p. 
129), may have in some way helped prevent the pursuit of completely separate systems of 
education and what amounted to educational predestination for certain populations of children. 

Kliebard (2004) described the shift of curricular focus that occurred at the turn of the twentieth 
century, prior to the passage of the Smith-Hughes Act: 

With the change in the social role of the school came a change in the educational center 
of gravity; it shifted from the tangible presence of the teacher to the remote knowledge 
and values incarnate in the curriculum. By the 1890s, the forces that were to struggle for 
control for the American curriculum were in place, and the early part of the twentieth 
century became the battleground for that struggle, (p. 1) 
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He identified the forces driving this change as: (a) humanists who promoted the traditional 
academic curriculum, (b) developmentalists who promoted a scientific curriculum, (c) social 
efficiency educators who promoted vocational education, and (d) social progressives who 
promoted an issues-based curriculum. With regard to vocational education, Kliebard stated, 
-vocational education was the most successful curricular innovation in the twentieth century in 
the sense that none other approached it in the range of support it received and the extent to which 
it became implemented into the curriculum of American schools” (p. 127). 

Some may question why this conversation is noteworthy; however, the historic dissonance 
underlying these conflicting curricular perspectives is still with us, often unacknowledged and 
clearly unresolved, as Kliebard further described: 

No single interest group ever gained absolute supremacy, although general social and 
economic trends, periodic and fragile alliances between groups, the national mood, and 
local conditions and personalities affected the ability of these groups to influence school 
practice as the twentieth century progressed. In the end, what became the American 
curriculum was not the result of any decisive victory by any of the contending parties, but 
a loose, largely unarticulated, and not very tidy compromise. (Kliebard, 2004, p. 25) 

The ideals and goals represented by these varied perspectives are fundamentally different and 
serve competing interests. Yet the vast majority of students served by the educational system 
enter the workplace, raise families, and contribute as citizens to their communities and country. 
Some educators argue that the persistence of the academic-vocational debate diminishes the 
potential for infusing relevance and innovation into students 4 educational experiences. 

It is difficult to disentangle the current movement toward curriculum integration from the 
barriers created by past legislation and, more significantly, from established educational systems 
and subsequent traditions of curriculum and instruction that separated vocational education from 
academic education for more than a century. The historically grounded dual system of education 
frustrates current efforts to integrate curriculum and instruction in CTE programs. As Grubb et 
al. (1991) stated: 

Vocational and academic education have been growing apart at least since 1890; the split 
between the two is a deep one — one which affects content and purpose, teaching 
methods, teacher training and philosophy, the kinds of students in vocational and 
academic programs, and status. Healing this division is a difficult and time-consuming 
process, (p. 2) 

In essence, the field of CTE is attempting not just to integrate curriculum, but also to re-connect 
educational traditions that have been historically legislated and funded to operate separately. The 
images of vocational education as an inferior educational option for the -rank and file worker,” 
set apart from the rigor of the academics or the relevance of progressive education, remain fixed 
in the minds of many. In the course of the NRCCTE‘s work with research and technical 
assistance, we have found that these images not only persist, but frequently confound efforts to 
educate young people through CTE courses and programs. We continue to serve teachers in 
schools in which CTE programs are located in a separate wing or building. One teacher 
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described his classroom location as — fere the carpet meets the concrete.” We continue to hear 
stories of parents who wish for the best possible future for their children and resist what they 
perceive to be a -second-best education” or a -blue-collar” future. Secondary CTE teachers have 
noted that the increased emphasis on academic credits for college preparation has resulted in 
fewer opportunities for students to select CTE courses. 

Given the untidy history of the vocational-academic debate, it should come as no surprise that 
resistance or indifference to CTE and academic integration persists. One of the teachers currently 
participating in Math-in-CTE technical assistance asked why the teaching of academics had 
fallen to CTE teachers. Why, he asked, weren‘t academic teachers equally responsible for 
making changes to contextualized teaching as CTE teachers were for teaching academics? 

Why Integration? 

The answer to this teacher‘s question is, in part, found in what the workplace demands, which 
has become increasingly similar to the objectives and aims of postsecondary education. The two 
are no longer mutually exclusive, as many high-skilled trades require some form of 
postsecondary training. Meeting the increasing needs of the field and supporting high academic 
standards requires procedural and academic rigor in the career and technical curriculum. A 
survey conducted by the National Association of Manufacturers (NAM, 2005) suggested that 
many public schools are not producing employees who are qualified for entry-level positions. 
Citing the prevalence of technology in manufacturing, NAM claimed that the low-skilled 
division of the workforce is rapidly disappearing. The increasing number of retiring baby 
boomers has also contributed to a majority of companies reporting a shortage of skilled workers. 
Of those companies noting this shortage, nearly half reported that they had left positions unfilled 
because of unqualified applicants. 

Another, more compelling answer is found in national achievement data, which show flat or 
declining scores in student academic achievement. The need to sustain and increase academic 
achievement of students in the United States is well-documented in the literature. As the 
National Governors Association (NGA, 2007) reported: 

On a variety of STEM indicators, it is clear that too many of our high school graduates 
are not prepared for postsecondary education and work. A recent study by ACT, Inc., has 
demonstrated that regardless of a student 1 s postsecondary pathway, high school graduates 
need to be educated to a comparable level of readiness in reading and math proficiencies. 
Nearly three out of 10 first-year college students are placed immediately into remedial 
courses. In the workforce, employers report common applicant deficiencies in math, 
computer, and problem solving skills. A wide variety of studies and indicators have 
demonstrated that our education system continues to fail to prepare many students for the 
knowledge based economy, (p. 1) 

Today‘s demands on students 1 academic skills, particularly literacy, are more intense than at any 
other time in history (Alvermann, 2001; Kamil, 2003; Moore, Bean, Birdyshaw, & Rycik, 1999; 
NGA, 2005; Snow & Biancarosa, 2004). The consequences of illiterate graduates entering the 
workforce and society are severe, detrimental, and limiting. Individuals lacking literacy skills fail 
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to fully participate in careers and society (Cappella & Weinstein, 2001; National Association of 
Secondary School Principals, 2005; National Association of State Boards of Education 
[NASBE], 2006; Wright, 1998). High school graduates need proficient literacy and reading skills 
in order to succeed in school, develop lifelong careers, participate in democracy, and navigate 
the infonnation age (Forget & Bottoms, 2000; Guthrie, Schafer, Wang, & Afflerbach, 1995; 
Kamil, 2003; Meltzer, 2001; Snow, 2002; Vacca, 2002). 

Although the most recent TIMSS report (Gonzales et ah, 2008) showed that U.S. students score 
higher than the TIMSS scale average of 500, science scores of eighth-grade students have not 
measurably increased since 1995: — fe U.S. eighth-grade average science score in 2007 was 520 
and in 1995 was 513” (p. 34). Only 10% of ELS. eighth graders performed at or above the 
advanced benchmark. The introduction to the new National Science Education Standards 
(National Committee on Science Education Standards and Assessment and the National 
Research Council, 2007) opens with this statement: 

Science understanding and ability will enhance the capability of all students to hold 
meaningful and productive jobs in the future. The business community needs entry-level 
workers with the ability to learn, reason, think creatively, make decisions, and solve 
problems. In addition, concerns regarding economic competitiveness stress the central 
importance of science and mathematics education that will allow us to keep pace with our 
global competitors (p. 12). 

As with math achievement, data also indicate that an increase in required science credits does not 
result in increased science achievement. National Assessment of Educational Progress (NAEP, 
2005) data show that despite an increase of required credits from 1.4 in the mid-1980s to 3.2 in 
2004 (Silverberg, Warner, Fong, & Goodwin, 2004), student scores on tests of science 
achievement have not increased. In fact, NAEP data show that at the Grade 12 level, the average 
score for science achievement has declined since 1996. In 2005, only 54% of students scored at 
or above the Basic level on the science exam. These data give credence to ongoing efforts to 
integrate GTE curricula as a means of increasing the academic skills of young people. 

There also is mixed evidence as to whether completing GTE coursework contributes to students 1 
overall academic achievement. The National Assessment of Vocational Education (NAVE) 
(Silverberg, Warner, Goodwin, & Fong, 2002) stated that, -en average, vocational courses as 
currently structured do not appear to contribute to an increase in students 1 academic 
achievement” (p. 97), especially in reading. Any gains students have made in reading 
achievement were most likely made despite, not because of, additional reading strategy 
instruction in GTE courses. An exception to the NAVE data was found in the Math-in-CTE 
study, conducted by the NRCCTE (Stone et al., 2006). This study provided compelling evidence 
that enhancing the math that naturally occurs in GTE curricula can improve the math skills of 
students. The replications of the Math-in-CTE pilot study and full-year experiment within 
agricultural classes were also analyzed and found to have a statistically significant impact on 
student math achievement (Parr, Edwards, & Leising, 2004; Young, Edwards, & Leising, 2008). 

What we do know from the data is that more of the same is not working for our young people — 
that is, increasing academic requirements does equate to increased academic achievement. 
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Likewise, resistance to change on the part of CTE does not help students. Many believe a viable 
answer lies in curriculum integration efforts, through which it is possible for CTE teachers to 
identify and enhance the instruction of significant amounts of academic knowledge and skills 
embedded in the technical content. Curriculum integration also may help CTE teachers spend 
less time dealing with remediation in academic areas (Zirkle, 2004). Because the content of 
technical education is driven by the needs of the workplace, instructors maintain a close 
connection with — aal work.” Thus, opportunities abound for CTE teachers to provide their 
academic counterparts with authentic, problem-based activities through which students can apply 
academics in relevant ways. Learning the academics within a rich context helps students leam in 
an environment that reflects the way knowledge will be used in real life (Johnson, 1996). 

What Is Curriculum Integration? 

Recent versions of the Perkins legislation represent a major development in CTE — notably, an 
increased emphasis on academic achievement as well as occupational skills (Hayward & Benson, 
1993; Rose, 2008). The Perkins IV legislation requires the integration of rigorous and 
challenging academic and career and technical education. Beyond that mandate, the legislation 
provides little detail about what the integration process should look like. Most obviously, the 
tenn curriculum integration is not used in Perkins IV. The lack of definition has enabled states, 
schools, and districts to customize integration plans to fit the needs and circumstances of their 
own students. However, that relative freedom and the ensuing variations in approach to 
curriculum integration have contributed to difficulties in reaching common understandings of 
essential terminology and concepts. 

As a matter of history on the general subject of integration, Harold Alberty, an early advocate of 
curriculum integration, claimed during the 1940s that the demands of democratic citizenship 
required -marshalling, combining, and focusing the strengths of the disciplines for common 
problem solutions” (Bullough, 1999, -General and Specialized Education,” para. 1). Alberty 
proposed five ranked models of integration, ranging from a simple blurring of subject lines to a 
totally constructivist, problem-based, student-oriented system. Along this continuum lie most of 
the curriculum integration models in use today. 

By the broadest definition, any attempt to remove an academic subject area from its respective 
silo can be considered curriculum integration. Kysilka (1998) found that in its early stages, 
curriculum integration could mean -whatever someone decides it means, as long as there is a 
connection between previously separated content areas and/or skill areas” (p. 198). The ASCD 
(fonnerly known as the Association for Supervision and Curriculum Development) offers this 
definition: -Integration is a philosophy of teaching in which content is drawn from several 
subject areas to focus on a particular topic or theme” (ASCD, 2003). 

Integration between content areas with closely related subject matter is often tenned 
interdisciplinary (Harris & Alexander, 1998). This is generally the first effort to make 
connections between subjects. For example, language arts instruction has been enriched by the 
integrated teaching of reading and writing. Integration across established curricular boundaries 
has been more difficult to define and achieve. 
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Another way to frame curriculum integration is by its occurrence in relationship to the student 
experience. Horizontal curriculum integration occurs across subjects at the same point in time; 
this form of curriculum integration is frequently discussed in the literature. However, many 
educators have given attention to integration that is vertical — that is, deliberately sequential from 
one level of instruction to another (Grubb et al., 1991). Kerr (2000) proposed that vertical 
integration enhances critical concepts and abilities that increase as students progress through the 
curriculum. Beane (1993, 1997) found that effective integrated learning is more than simply 
connecting two or more disciplines, but also includes students 4 use of previous knowledge and 
experiences as foundation. Both perspectives are pertinent to our discussion to integration of 
academics with CTE. 

Any effort to bridge academic subjects requires the valuable step of illustrating the relevance of 
each subject to the other, which in turn can lead to a more complete understanding of both. 
Furthennore, research indicates that integration that includes relevance to real-world applications 
might yield a bigger cognitive bang for the buck. Brown, Collins, and Duguid (1989) claimed 
that what is learned cannot be effectively separated from how it is learned. They compared an 
artificial method of learning language strictly from a dictionary with the natural process of 
learning words within the context of ordinary communication. 

Experiential learning is based on the premise of a connection between learning and experience 
(Merriam, Caffarella, & Baumgartner, 2007, p. 169). Although numerous perspectives and 
theories exist as to how experiential learning works and for whom, educators generally agree on 
the value of relevance and application. The importance of relevance is prominent in the 
experiential learning theory of situated cognition, which promotes the context in which learning 
occurs as being central to understanding cognition (Brown et al., 1989; Paige & Daley, 2009). 
Brown and colleagues (1989) suggested that situated cognition requires us to consider 
knowledge as a set of tools that can (a) be useful only when understood and (b) vary in purpose 
based on the situation at hand. Situated cognition emphasizes learning experiences in — athentic 
versus decontextualized contexts” (Choi & Hannafin, 1995, as cited in Merriam et al., 2007, p. 
180). 

Although context is a term that can refer to a number of environmental, social, or cultural factors, 
-elearly, it is no longer possible to think about learning without context” (Niewolny & Wilson, 
2009, p. 26). Because CTE courses and programs are context-rich, they are particularly well- 
suited to implementation of theories of applied and experiential learning. In fact, they may serve 
as laboratories for experiential learning because they inherently provide relevance and 
opportunity for immediate application. 
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Curriculum Integration in Career and Technical Education 

We have found that curriculum integration in CTE is more easily described than defined. As we 
earlier noted, curriculum integration in CTE is an attempt to reconnect systems and approaches 
to education that have historically been at odds (Rose, 2008). Thus, the integration of academic 
content and the CTE curriculum involves much more than simply finding common instructional 
ground (Hoachlander, 1999). 

The complexities are many. Johnson, Charner, and White (2003) found that curriculum 
integration in CTE requires flexibility on the part of administrators, students, teachers, and the 
entire school community. Reshuffling already crowded academic schedules and reallocating 
resources can create ripples of discontent among those who are resistant to change. Turf wars 
(McLeod, 2000) may arise over concerns about maintaining the integrity of course content 
(Zirkle, 2004) or perceptions that years of personal investment in a field of study are being 
disregarded. Beginning a program of curriculum integration involves not only a change in 
pedagogy and teaching methods, but also a willingness to bridge both sides of the perceived 
divide. 

Kysilka (1998) proposed that in reality, the how of curriculum integration can take precedence 
over the what, potentially leading to superficial content. Based on our work with Math-in-CTE 
technical assistance, we contend that the how and the what of curriculum integration are not 
mutually exclusive. We suggest that it is helpful to think about the literature on curriculum 
integration and disparate terminologies contained therein along two dimensions: first, by 
identifying the structure of the model and/or its system of delivery, and second, by considering 
the teaching/learning approach of the model, which relates more to the substance of the 
integrated content. Both dimensions are essential to the successful implementation and 
sustainability of curriculum integration; they also provide a lens through which to consider the 
genesis or focus of integration efforts. 

Grubb et al. (1991) offered a foundational, comprehensive look at curriculum integration. They 
found that both industry representatives and educators criticized a perceived narrowness of focus 
in CTE classes. In response, Grubb et al. proposed that the logical, authentic integration of 
academic content into CTE curricula provided both the academic and broader occupational needs 
of students. After observing integration efforts at schools across the country, Grubb et al. 
synthesized their findings into eight models that represented a continuum of curriculum 
integration efforts: 

1. Incorporating more academic content in vocational courses: The CTE teacher 
incorporates more academic content into their instructional lessons; 

2. Combining vocational and academic teachers to enhance academic 
competencies in vocational programs: The academic and CTE teachers 
collectively combine academic and CTE content into both subject areas; 

3. Making academic courses more vocationally relevant: The academic teachers 
incorporate CTE subject matter into their lessons; 

4. Curricular "alignment:" The modification of both CTE and academic courses; 




5. Senior projects: The collective efforts of the academic and CTE teachers in 
organizing curriculum around student projects; 

6. Academy model: School-within-a-school concept in which a team of teachers 
collaborate using a team teaching method to the same group of students; 

7. Occupational high schools and magnet schools: A collaboration process 
between academic and CTE teachers in aligning courses in specific 
occupational areas; and 

8. Occupational clusters, career paths, and occupational majors. Programs utilized 
in comprehensive high schools or specialized vocational schools in which the 
academic and CTE teachers usually belong to occupational clusters rather than 
traditional departments, thus encouraging collaboration, (pp. 14-15) 

Reminiscent of Alberty‘s continuum (see Bullough, 1999), Grubb et al.‘s (1991) models vary in 
point and method of delivery, curricular structure and schedule, and required resources. 
Hoachlander (1999) later condensed these models into four types of integration: course-level, 
cross-curriculum, programmatic, and school-wide. He recognized the variety of circumstances, 
resources, and structures across schools and proposed that even a modest effort at integration 
could produce a -deep and lasting understanding” (p. 9). 

Context-based approaches to integration. A major issue in the current discussion on 
curriculum integration is the proliferation of tenninologies and concepts used by the field to 
describe curriculum integration. For instance, terms such as integrated, applied, and contextual 
have been frequently used interchangeably, yet may hold different meanings in actual practice. 
Few attempts have been made to clarify these related but not synonymous terms (Czerniak, 
Weber, Sandmann, & Ahern, 1999; Dare, 2000). 

This paper does not seek to identify or sort out all of the tenns currently in use. Instead, we 
propose that two overarching classifications of curriculum integration emerge from the literature: 
context-based approaches and contextualized approaches. We believe that it is within these two 
predominant approaches that the various tenns and concepts related to curriculum integration 
may be best situated and discussed. 

A context-based approach provides a structure for academic instruction taught within a context 
that is relevant to the student. The distinction between this and a contextualized approach is 
found in the focus of the approach: the academic content. A context-based approach begins with 
the identification of academic content and situates it, sometimes literally, into a workplace 
setting. Ideally, students learn the academic content by doing, such as ongoing participation in a 
workshop classroom or by completion of a project. 

We suggest that the tenn applied academics, as it is widely used in the literature, represents a 
context-based approach. Applied academics is a broad concept encompassing a variety of 
curricula, pedagogies, and methods. At one end of the spectrum, it has been criticized as a form 
of remedial instruction (Bragg, Layton, & Hammons, 1994; Dornsife, 1992; Rose, 2008); on the 
other, it has been utilized as a successful method for structuring learning in career academies. 
Applied academics typically focuses on academics, and the relevance it offers students may 
increase their engagement and achievement (Shields, 1997). 
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Applied learning may also be a component of applied academics. Hershey, Silverberg, Owens, 
and Hulsey (1998) found an emerging shift within applied academics away from identifying 
certain courses as applied, and toward applied content and contextual teaching methods within 
academic classes. This shift recognizes a differentiation of meaning between applied academics 
(programmatic) and applied learning (process-oriented). 

Applied academics as a pedagogy usually, but not always, includes experiential learning; it 
reinforces the academic material and provides the -book” of relevance (Knowles, Horton, & 
Swanson, 2005). Hull and Parnell (1991) described applied academics as the blending of -head 
skill” and -hand skill” (p. 70). The practice is often associated with curricula and learning 
materials such as those developed by The Center for Occupational Research and Development 
(CORD; see Dare, 2000; Domsife, 1992). The CORD model organizes instruction around 
specific mathematics courses, such Algebra 1 or Geometry, and provides students with authentic 
workplace applications through which to learn mathematics concepts. However, applied 
academics can be also conceptualized as an almost entirely academic curriculum. In some states, 
carefully designed applied CTE courses provide students with academic credits (Meeder, 2008). 

Contextualized approaches to integration. In contrast to the context-based approach, the 
genesis and focus of a contextualized approach to integration is the CTE content. In other words, 
the process of integration begins with the CTE curriculum and the identification and 
enhancement of the academic content naturally occurring within it. Contextualized teaching and 
learning does not require the sacrifice of CTE content or the addition of artificially imposed 
academic content. Rather, the academic concepts resident in authentic applications of CTE 
support the understanding of both; rigor resides in combining CTE and academic skills as 
applied to real-world problems. 

The NRCCTE integration studies described in this report embody the contextualized approach to 
integration and are further illustrated by the core principles that emerged from in the Math-in- 
CTE study. Whereas other contextualized approaches may take the form of curricula, the 
NRCCTE integration models are not curriculum-bound. They provide a process and pedagogy 
through which CTE teachers enhance the academics in any CTE curriculum. Refuting the notion 
of integration as a static effort or an event, we hypothesize that these tested models will generate 
enduring and sustainable changes in teaching practice. In the sections that follow, we describe 
the NRCCTE‘s studies and focus on the core principles of curriculum integration identified by 
scientifically based research as we answer the question of what makes curriculum integration 
work. 
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What Makes Curriculum Integration Work? 



The goal of the No Child Left Behind (NCLB) Act of 2001, which is to improve the academic 
perfonnance of all students, required programs and practices implemented in schools to be based 
on rigorous scientific research. The Education Sciences Reform Act of 2002 also reflected the 
federal governments concern with a lack of rigor in education research. Because many schools 
are engaged in systemic refonn involving the simultaneous implementation of multiple 
innovations, isolating the effects of a single program or activity is difficult at best (Guskey, 
2002a). 

Practitioners often grow weary and skeptical of the latest fads in educational refonn. Many 
experienced teachers invest their time and energy in new initiatives, only to see them fade away. 
Teachers want instructional models that are tested and enduring, and policymakers want proof 
that a given program is a worthwhile use of their shrinking budgets. Only scientifically based 
research — that is, rigorously constructed experimental tests — can provide such proof (Coalition 
for Evidence-Based Policy, 2003; Cook, 2001; Cook & Payne, 2002; Guskey, 2002b; Mosteller 
& Boruch, 2002; National Research Council, 1998, 1999, 2000, 2002; Shadish, Cook, & 
Campbell, 2002). However, the term research-based is sometimes applied to practices that vary 
considerably in the scientific rigor of their investigation (National Staff Development Council 
[NSDC], 2009). The mandate for research-based programs raises questions regarding definition, 
enforcement and the quality of existing education research (Margolin & Buchler, 2004). 

In response to the federal governments requirements regarding scientifically based research, 
many vendors tout their products and services as evidence-based and rely on anecdotal evidence 
or charismatic spokespeople to support what may be an unproven innovation (Margolin & 
Buchler, 2004). Section A of the NCLB legislation is frequently quoted when establishing a 
definition of scientifically based research; such research should: 

(i) apply rigorous, systematic, and objective methodology to obtain reliable and valid 
knowledge relevant to education activities and programs; and 

(ii) present findings and make claims that are appropriate to and supported by the 
methods that have been employed. 

A more specific description of those research methods considered scientifically based occurs in 
Section B. These include: 

(i) employing systematic, empirical methods that draw on observation or experiment; 

(ii) involving data analyses that are adequate to support the general findings; 

(iii) relying on measurements or observational methods that provide reliable data; 

(iv) making claims of causal relationships only in random assignment experiments or 
other designs (to the extent such designs substantially eliminate plausible competing 
explanations for the obtained results); 

(v) ensuring that studies and methods are presented in sufficient detail and clarity to 
allow for replication or, at a minimum, to offer the opportunity to build 
systematically on the findings of the research; 
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